. (Assuming pure chitin (C 8 H 13 NO 5 ) with a density value of 1.61 g cm -3 ).
The object of comparison was selected to be a leg -for easier identification distant from any other parts -as indicated by the red arrow in Supplementary Fig. 2 . Its outer diameter according to an optical microscope image is approx.140-160 m (see Supplementary Fig. 2 ).
Supplementary Figure 2:
Microscope image of the sample. The red arrow indicates the leg of the object that was used for the comparison. The outer diameter is according to an optical microscope image approx.140-160 m.
Although the single shot X-ray images have a pixel resolution of 6 m (as stated in the main text of the manuscript) the tomogram will suffer additional blurring due to reconstruction method and the angle step size of the data set. We model the overall loss in resolution by introducing a point-spread function (PSF) of the measurement. Its convolution with the ideal object would than resemble our tomographic measurement.
Assuming the PSF to be a 2D Gaussian function in the form of   , (1) (as shown in Supplementary Fig. 3c ) the convolution will result in a blurred image with consequently reduced maximum signal for structures smaller or comparable to the PSF.
For 2D Gauss PSF with a FWHM of 36 m the maximum reconstructed density for our test object (insect leg, outer diameter about 150 m and inner diameter about 125 m) will drop to 33% of its absolute value (see Supplementary Fig. 3b ). (Fig. 3a ) and a Gaussian PSF (Fig. 3c) . A lineout of it (white) is shown in the Supplementary Fig. 5 . The color map applies for the Fig. 3 a and b . c: 2D Gauss PSF with a FWHM of 42 m.
Supplementary
The estimate for the FWHM of PSF can be obtained by evaluating the reconstruction of the originally sharp feature. We used the edge of the needle -the holder of our sample -whose blurring effect appears to be 3-4 reconstruction voxels, corresponding to 36 m -48 m.
Returning to our test object one can perform a comparative analysis between the lineout through our convolutional model (white line in the Supplementary Fig. 3b ) and a lineout in the corresponding slice within the tomogram (indicated by the red line in Supplementary Fig.  4b) . Supplementary Fig. 5 shows this comparison for PSF widths of 24, 36, and 48 m FWHM, i.e. 2,3,4 reconstruction voxels. 
Supplementary Note 1
On the absolute electron density.In order to strengthen the attribute 'quantitative' in our title we have compared the reconstructed electron densities within an insect's leg with a model imitating the structure and density of such profile processed according to imaging and reconstruction properties of our setup.
An insect leg was chosen due to the simplicity of its geometry (a cylindrical shape) and the type of its composition material (mainly chitin). From a scanning electron microscope image of a cross section (of the insect's leg used in the experiments, see Supplementary Fig. 1 ) it can be seen that most of the inner part is void (due to vacuum desiccation). Furthermore the wall thickness of the cuticle varies between 9-
